Background The 2005 Japan Gastroenterological Endoscopy Society (JGES) guidelines for the management of antithrombotic drugs focused on the increasing risks of bleeding, even from biopsy during scheduled esophagogastroduodenoscopy (EGD). The new 2012 guidelines emphasized the prevention of thromboembolic complications. To compare with the new guidelines, we investigated the clinical management of EGD by clinicians under the former JGES guidelines for patients taking antithrombotic agents. Methods Medical records of 4574 patients (mean age 63.4 years, range 3-96 years, male/female ratio 2805/1769) who underwent scheduled EGD from April 2011 to March 2012 were reviewed retrospectively. The prescribed agents, pre-existing comorbidities, drug cessation before EGD, bleeding, and thromboembolic complications were investigated. Results Five hundred forty-six patients (12.0 %) were taking antithrombotic drugs (aspirin, 313; warfarin, 134; cilostazol, 57; clopidogrel, 59; ethylicosapentate, 40; prostaglandin preparations, 41; ticlopidine, 29; icosapentate, 24; dipyridamole, 4); 116 and 29 patients, respectively, were managed with a combination of 2 or 3 agents. Among 490 patients whose medical records were precisely documented, 40.6 % underwent EGD without cessation.
Introduction
Over the past decade, there has been a widespread prophylactic use of antithrombotic drugs for cardiovascular, cerebrovascular, and venous thromboembolic diseases [1] . There is solid evidence supporting the prophylactic use of antithrombotic agents for cerebrovascular and cardiovascular events [2, 3] . However, they may also increase the risk of bleeding in the gastrointestinal tract, particularly for patients receiving combined antithrombotic therapy [4] [5] [6] [7] [8] .
Many endoscopists have had more opportunities to perform diagnostic and therapeutic endoscopy on patients receiving antithrombotic drugs. From the standpoint of endoscopists, these drugs should be stopped to reduce the risk of hemorrhage. On the other hand, cessation of antithrombotic drugs exposes the patient to the risk of thromboembolism due to each underlying condition. Discontinuation of these agents during the periendoscopic period can induce thromboembolic complications. When these occur, the mortality rate from embolism is higher than that from bleeding [9] . Therefore, the dilemma between the risks of thromboembolic events and gastrointestinal bleeding, and the difficulty in estimating thromboembolic risk for each patient's comorbidity, have been major concerns for endoscopists.
In 2005, the Japan Gastroenterological Endoscopy Society (JGES) established guidelines on the management of anticoagulants and antiplatelet agents for endoscopic procedures [10] . The feature of these guidelines is that the risk of procedure-related bleeding is more heavily weighted than the risk of a thromboembolism caused by ceasing these medications, based on the solitary study [11] . In these guidelines, cessation is recommended even for scheduled esophagogastroduodenoscopy (EGD) including biopsy, although cessation is not indicated as necessary in most western guidelines [12] [13] [14] [15] [16] . This difference was based on racial differences in bleeding risk between Asians and Caucasians as mentioned in the 2005 JGES guidelines [10] .
There is no solid evidence, however, to support higher bleeding risk in Asians; several studies reported that no complications related to bleeding were observed in Japanese patients who underwent endoscopic biopsy without cessation of antithrombotic drugs [9, [17] [18] [19] .
Because solid evidence on the management of antithrombotic drugs for EGD is absent, the impact of these 2005 guidelines is generally low in most institutions in Japan [17] [18] [19] .
JGES guidelines
JGES established new guidelines on the management of anticoagulants and antiplatelet agents for endoscopic procedures in 2012 [20] . According to these guidelines, as with western guidelines, avoiding thromboembolic complications is weighted more than avoiding bleeding. It is not necessary to withdraw antithrombotic drugs before a scheduled EGD, and even before a minimally invasive procedure such as biopsy, in cases of prescribing a single agent. Additionally, in these guidelines, as opposed to the former guidelines, high-risk thromboembolic comorbidities for cessation are listed in detail. The cessation periods before EGD of antithrombotic drugs indicated in the 2005 and 2012 JGES guidelines are shown in Table 1 .
The purpose of this study was to investigate the reasonable management of EGD for patients taking antithrombotic drugs, which is unclear under the former JGES guidelines. We retrospectively investigated the prescribed agents, complications, pre-existing comorbidities, and the cessation rates of each antithrombotic drug in a singlecenter setting. Furthermore, referring to the 2012 guidelines, we clarified the proportion of patients with high-risk thromboembolic comorbidity and the cessation rates of the prescribed agents.
Method
We retrospectively investigated patients who underwent scheduled EGD from April 1, 2011 to March 31, 2012 using medical records of the Department of Gastroenterology at Tokyo Medical University under the 2005 JGES guidelines. We do not have any original written criteria concerning the management of antithrombotic drugs and pre-existing comorbidities. Therefore, the cessation had been principally determined by the doctors who order EGD or who prescribe antithrombotic drugs as in many institutions in Japan [9] . However, they are not necessarily the performers of EGD. The doctors who perform EGD are from various departments and include physicians, surgeons, pediatricians, well-trained endoscopists, junior residents, and senior residents in our hospital.
Patients who underwent emergency EGD with apparent clinical symptoms were excluded, because the appropriate cessation period could not be secured before EGD on a case-by-case basis.
We defined the following as antiplatelet agents: cyclooxygenase inhibitors (e.g., aspirin), clopidogrel, phosphodiesterase inhibitors (e.g., cilostazol), purinergic receptor antagonists (e.g., ticlopidine), dipyridamole, and prostaglandin preparations, eicosapentaenoic acid preparations (e.g., icosapentate), serotonin receptor antagonists (e.g., sarpogrelate). Warfarin was classified as an anticoagulant. We investigated the following pre-existing comorbidities: ischemic heart disease, cerebral infarction (CI) and transient ischemic attack (TIA), arteriosclerosis obliterans, carotid and intracranial large artery atherosclerosis, cardiogenic cerebral embolism, atrial fibrillation, status post heart valve replacement, deep venous thrombosis (DVT) and pulmonary embolism (PE), and anti-phospholipid antibody syndrome. We also researched the antithrombotic cessation rates in patients with these pre-existing comorbidities.
Additionally, referring to the 2012 JEGS guidelines, we clarified the proportion of high-risk patients with preexisting comorbidities (Table 2) . We described all patients who were prescribed warfarin as being in a high-risk condition of thromboembolism regardless of their comorbidities, for the reason that mortality is high when embolic complications occur. Statistical analyses were conducted using the v 2 test. A P value of \0.05 was considered to indicate a statistically significant difference.
Results
Among 4574 patients (mean age 63.4 years, range 3-96 years, male/female 2805/1769), 546 patients (12.0 %) were prescribed antithrombotic drugs. A total of 199 patients underwent EGD without cessation, and 56 patients were excluded because their medical records did not document the decision whether to withdraw antithrombotic drugs.
A total of 291 patients (59.4 %) underwent EGD after an antithrombotic cessation period as recommended by the 2005 JGES guidelines, 139 out of 291 (47.8 %) patients underwent a biopsy after the cessation period, and 13 out of 199 (6.5 %) patients underwent a biopsy without cessation (Table 3) .
We made histograms for patients taking each agent (aspirin, clopidogrel, cilostazol, ticlopidine, dipyridamole, prostaglandin preparations, icosapentate, sarpogrelate, and warfarin), a single agent, 2 agents, and 3 agents (Fig. 1) . The most common antithrombotic drug was aspirin (57.3 %), followed by warfarin (24.5 %), clopidogrel (10.8 %), cilostazol (10.4 %), prostaglandin preparations (7.5 %), icosapentate (7.3 %), sarpogrelate (4.4 %), ticlopidine (5.3 %), and dipyridamole (0.7 %). Figure 2 shows the cessation rates of patients with preexisting comorbidities out of 490 patients for whom the decision as to whether to withdraw antithrombotic drugs was documented. The most common pre-existing comorbidity requiring antithrombotic drugs was ischemic heart disease in 195 patients (27.9 %), followed by arteriosclerosis obliterans (9.0 %), CI/TIA (20.3 %), carotid/intracranial large artery atherosclerosis (20.5 %), cardiogenic cerebral embolism (2.9 %), atrial fibrillation (15.9 %), status post heart valve replacement (2.2 %), and DVT/PE (3.7 %).
The number of patients with thromboembolic high-risk comorbidities was 178 (32.6 %) out of 546 patients. Figure 3 shows the proportion of thromboembolic highrisk patients with comorbidities with or without cessation among 490 patients whose medical records of the decision whether to withdraw antithrombotic drugs were documented. Among these 490 patients, 160 patients were thromboembolic high-risk patients; 91 (56.9 %) out of these 160 patients underwent EGD without cessation. There was a tendency for patients with high-risk thromboembolism comorbidities to undergo EGD without cessation (P \ 0.0001).
Complications
In this study, no symptoms related to thromboembolic events or gastrointestinal bleeding were observed. No patient underwent invasive procedures without antithrombotic cessation.
Discussion
We clarified the present daily clinical practice regarding the management of EGD with antithrombotic drugs under the former JGES guidelines. The results showed the low impact of the 2005 guidelines on the management of antithrombotic drugs for EGD, in line with reports from several institutions [9, [17] [18] [19] . These results indicated a large discrepancy between daily clinical practice and the recommendations of the former JGES guidelines. These results indicated the polarization of the respective cessation rates of each antithrombotic drug. There was a tendency for patients taking warfarin or a combination of 2 or 3 agents to frequently undergo EGD without cessation (warfarin, P \ 0.0001; combination of 2 drugs, P \ 0.0001; combination of 3 drugs, P \ 0.0001). In contrast, most patients taking a single agent or prostaglandin preparations underwent EGD with cessation (P \ 0.0001 and P \ 0.05, respectively); these patients may be considered to be at low risk for a lethal thromboembolic event.
Prostaglandin preparations are generally prescribed for arteriosclerosis obliterans or lumbar spinal canal stenosis; therefore, cessation may be regarded as safe. Also, the proportion of patients prescribed prostaglandin preparations who had high-risk thromboembolic comorbidity (Fontaine classification 3-4) was only 7.3 % (3/41).
Patients with DVT or PE, status post heart valve replacement, or atrial fibrillation frequently underwent EGD without cessation (DVT/PE, P \ 0.001; status post heart valve replacement, P \ 0.05; atrial fibrillation, P \ 0.05, and most of them had been prescribed warfarin.
The proportion of patients with comorbidities requiring antiplatelet drugs was not significantly different between those with or without cessation. We retrospectively Fig . 2 Cessation rates of patients with pre-existing comorbidities for whom the decision as to whether to withdraw antithrombotic drugs was documented (total of 490 patients) Fig. 3 The proportion of thromboembolic high-risk patients with comorbidities with or without cessation (total of 490 patients) Fig. 1 Number of patients taking each agent (warfarin, aspirin, clopidogrel, cilostazol, ticlopidine, dipyridamole, prostaglandin preparations, icosapentate, sarpogrelate), and number taking a single agent, a combination of 2 agents, and 3 agents (total of 546 patients)
Antithrombotic drug cessation in scheduled EGD 683 investigated the medical history from medical records, but could not obtain detailed diagnostic methods, such as coronary angiography and brain MRI, in a number of patients. Their pre-existing comorbidities were possibly diagnosed only by symptoms without detailed examination. Aged patients with ischemic heart disease, CI, and arteriosclerosis obliterans were often prescribed agents without detailed examination. Most of them were possibly prescribed antiplatelet drugs primarily as prophylaxis, thus we assumed that cessation was regarded as safe for them. This study revealed the reasonable management of each pre-existing comorbidity in their current clinical status. Until recently, it has been difficult to estimate the thromboembolic risk of various kinds of pre-existing comorbidities; therefore, decisions regarding cessation were mainly left to prescribing physicians in non-gastroenterological specialties such as cardiology, neurology, and orthopedics. Most of these prescribing physicians may have been unfamiliar with the JGES guidelines; this may partly explain the low impact of the former JGES guidelines.
Another possible reason for the low permeation of the 2005 JGES guidelines might be the publishing of the 2009 ASGE guidelines [16] , but there were no similar clinical studies concerning the management of antithrombotic agents for EGD before the 2009 ASGE guidelines were published that can be compared with our study. Only 1 study about the management of antithrombotic agents for endoscopy before the 2009 ASGE guidelines were published was reported by Ono et al. [17] , but the participating patients included not only patients who underwent scheduled EGD, but also patients who underwent colonoscopy, EUS, and invasive procedures (EMR, ESD). They retrospectively investigated 8921 patients who underwent endoscopy in 2008 at a single university hospital. They reported that patients taking warfarin alone (126/244, 51.6 %), aspirin alone (211/640, 33.0 %), ticlopidine alone (8/32, 25.0 %), or a combination of aspirin and ticlopidine (65/95, 68.4 %) underwent endoscopy without cessation. In our study patients taking warfarin alone (48/ 79, 60.8 %), aspirin alone (59/178, 33.1 %), ticlopidine alone (4/13, 30.8 %), or a combination of aspirin and ticlopidine (4/11, 36.4 %) underwent EGD without cessation. These differences in withdrawal rates are not statistically significant, although participating patients in each study were somewhat different. The 2012 JGES guidelines are based on the Delphi technique, which is an interactive forecasting method that relies on a panel of experts. Its evidence level may be insufficient. As opposed to the former JGES guidelines, ''high-risk thromboembolic comorbidities for cessation'' are listed in detail in the 2012 JGES guidelines. Referring to this information, we investigated the management of the prescribed antithrombotic drugs. These high-risk patients frequently underwent EGD without cessation, thus the 2012 JGES guidelines may be useful in daily clinical practice.
The limitations of this study include its small number of patients and its retrospective design over the period of only 1 year. Our research was conducted 6 years after the JGES guidelines were published; therefore, the change over time of the management of antithrombotic drugs is unclear. Additionally, there can be a selection bias because this study was conducted in only a single institution. Further investigation with a multicenter design is required.
To date, the situation surrounding the management of anticoagulants and antiplatelet agents for endoscopy in Japan has been confusing. At this point, it is necessary to follow the new guidelines and accumulate data to provide solid evidence.
